included and data relating to cuff tear repair were assessed, including decompression procedures were included. The numerator was the total number of rotator cuff repair and the denominator, the total population of the assessed locality. Population data were based on information from the Instituto Brasileiro de Geografia e Estatística (IBGE).
Introduction
Shoulder pain has a high prevalence in the population, ranging from 7% to 26%. 1 Rotator cuff disorders, the main cause of pain in the shoulder girdle, affects 20% of the general population and up to 50% of individuals older than 80 years. 2 Rotator cuff repair is the main reason for shoulder surgery. 3 This surgery provides satisfactory clinical results in more than 85% of patients. [4] [5] [6] [7] [8] However, the trend of increase in the number of rotator cuff repairs, from 31% to 238% in published historical series, [9] [10] [11] [12] [13] [14] increases expenses of the healthcare system. 14 Thus, it is necessary to outline the Brazilian panorama to determine public policies that best serve the population. In Brazil, there have been no evaluations of the number of surgeries performed for the repair of rotator cuff tears.
The primary objective of this study was to evaluate the historical trend of rotator cuff repairs performed by the Brazilian Public Health System (Sistema Único de Saúde [SUS] ) between 2003 and 2015, using the database of the Department of Information Technology of SUS (DataSUS). The secondary objective was to describe the rate of accredited services and associate members of the Brazilian Society of Shoulder and Elbow Surgery (Sociedade Brasileira de Cirurgia do Ombro e Cotovelo [SBCOC]) by region in 2015 and to correlate this data with that of the rates of surgeries.
Methods
A historical series was made using the database of the DataSUS, an agency of the Department of Strategic and Participatory Management of the Ministry of Health responsible for collecting, processing, and disseminating health information. All data collected are freely available on the DataSUS website. 15 Surgeries performed between 2003 and 2015 were included, and data for the cuff tear repair procedure, including decompression procedures, were collected. This study was approved by the institution's Research Ethics Committee under No. 1193.
The primary objective of the study was to describe the incidence of rotator cuff repairs per 100,000 inhabitants/year, in national terms and stratified by region and state of the federation. The data were stratified by year, from 2003 to 2015. To calculate the incidence, the total number of rotator cuff repairs was used as numerator; the total national population, region, or state for the period studied was used as the denominator. Population data from the 2010 National Census were collected on the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística [IBGE]) website, 16 as well as the population projections for the remaining years. 17 The rate of accredited services and associate members of SBCOC was based on the information from the Society's website, 18 and confirmed by the official sector. For this analysis, the denominator used was the population in 2015 and the rates were presented per 10,000,000 inhabitants.
Statistical analysis
The number of rotator cuff repairs was presented in absolute values and percentage, for Brazil and for the different regions and states, as well as for the year of the surgery. The rate of surgeries was presented per 100,000 inhabitants. The rate of accredited services and associate members of the SBCOC was presented per 10,000,000 inhabitants. The incidence was based on the analysis of the entire Brazilian population; it was not necessary to calculate the confidence interval.
Results
During the 13 years included in the study, 50,207 rotator cuff repairs were performed and registered in the SUS. The rate of procedures per 100,000 inhabitants rose from 0.83 to 2.81 in the period, an increase of 238% ( Fig. 1 ).
In 2015, the highest rate of surgeries was observed in the South region (6.32 procedures/100,000 inhabitants), followed by the Southeast, with 3.62. In turn, the North region presented the lowest rate, 0.13. A trend of increase could be observed in the Southeast, South, and Mid-West regions, while the rate was stable in the North and Northeast regions (Fig. 2) . Table 1 presents the historical data on rotator cuff repair rates per state from 2003 to 2015. The complete set of data, including the absolute number of surgeries and the population of the state and region in each year, are shown in the Supplementary Table, available on the online version. In 2015, the states with the highest rates of rotator cuff repair were Espírito Santo (11.96), Rio Grande do Sul (8.95), Paraná (4.87), and Santa Catarina (4.36). All states in the Northeast region, except for Piauí, and all those in the North region presented rates lower than one surgery per 100,000 inhabitants in 2015. Table 2 presents the rate of accredited services and associate members of SBCOC in 2015 per 10,000,000 inhabitants.
Discussion
The analysis of the national database showed that, as in other countries, there is a trend of increase in the number of rotator cuff repairs performed in Brazil, with a 238% increase in the period studied. This percentage is similar to that reported by Ensor et al. 13 in the state of New York between 1995 and 2009, and higher than the other assessed studies, which reported increases between 31% and 204%. 9, 10, 12, 14 However, the rate of procedures performed by SUS is lower than in other countries. The rate of surgeries per 100,000 inhabitants increased from 0.83 in 2002 to 2.81 in 2015. In the United States, Colvin et al. 19 demonstrated that this rate increased from 41 to 98/100,000 inhabitants between 1996 and 2006. In England, Judge et al. 11 reported a rate of 6.3/100,000 inhabitants in 2009-2010. In Finland, Paloneva et al. 10 reported an increase in the rate, from 44 to 131 per 100,000 inhabitants between 1998 and 2011, but only when using the population over 18 years as the denominator. Studies conducted in the United States using state databases 13, 14 including patients undergoing outpatient surgery 3 or subgroups of patients with health insurance 12 also demonstrated increasing trends, but with higher rotator cuff repair rates than those of SUS. Unfortunately, no studies with a large population sample in developing countries were retrieved to compare the present data with an economic and social reality similar to that of Brazil.
The authors believe that the low rate of surgeries registered in Brazil when compared to developed countries is due to a number of factors. The first factor may be underreporting, as some states did not record rotator cuff repair surgery in certain years. Furthermore, the Brazilian population is undergoing an aging process, which has already occurred in developed countries. 20 As rotator cuff disorders are age-related, 2 a population with a lower proportion of older people is expected to present a lower incidence of rotator cuff repair surgeries. Brazil also has remote areas that lack medical assistance, as well as the economic scenario typical of developing countries, which suggests that some patients may not receive the entire recommended treatment.
The Brazilian regions that did not present significant increases in surgery rates, the North and Northeast, have the lowest rates of accredited services and associated members, considering the population in 2015. 17, 18 The authors believe that improving the distribution of shoulder surgeons in the country and increasing the number of accredited services in regions with lower surgical rates may lead to better care of the population. Bold lines that inform the rate of surgeries by region and the total of the entire country. The others that represent the states are not in bold.
Bold indicates the totals of the regions of Brazil. The present study has some limitations. The authors chose to exclude the initial period available in the database (from 1992 to 2002). The number of surgeries performed in Brazil, according to DataSUS, ranged from 76 to 251 per year in the excluded period. From that date onwards, the numbers were closer to the reality. The authors attribute this to a possible collection bias. It is noteworthy that the analysis considered where surgery took place, not where the patient dwells. The intention behind this strategy was to assess the importance of each state in the total surgical volume.
The DataSUS database does not include patients covered by supplementary health care. Approximately 25% of the Brazilian population has access to some kind of health insurance, according to data on the website of the National Supplementary Health Agency (Agência Nacional de Saúde Suplementar [ANS]). 21 That entity does not have a database available to the public regarding the number of rotator cuff repairs. As only 75% of the Brazilian population depends exclusively on the Unified Health System, this results in a collection bias that underestimates the rates of surgical procedures performed in Brazil. However, the authors believe that even when adding these data, the Brazilian rates would remain significantly lower than those of the developed countries. Another limitation of the database is that it does not differentiate between open and arthroscopic procedures, as explained by some authors, 9, 10, 12, 14 as well as between traumatic or non-traumatic injuries, and between complete or partial thickness. Procedures related to the long head of the biceps tendon were also not assessed, since the database does not specifically contemplate this tendon. More detailed data collection and processing by DataSUS could improve healthcare indicators and allow for more in-depth studies.
As favorable points, it is noteworthy that, to the best of the authors' knowledge, this is the first Brazilian population study to assess the incidence of rotator cuff repairs and the first to use the DataSUS database in orthopedics. In addition, it has shown that the rate of surgeries in Brazil is lower than that of developed countries. Thus, despite the possible collection biases, the authors believe that a large part of the population remains unassisted in relation to this prevalent clinical condition. The authors believe that this study can guide SUS actions in regard to continuing medical education programs and better distribution of resources.
Conclusions
In Brazil, the rate of rotator cuff repairs performed by SUS per 100,000 inhabitants increased from 0.83 to 2.81 between 2003 and 2015, an increase of 238%. The South region presented the highest rate of surgeries, 6.32, followed by the Southeast, with 3.62. In turn, the North region presented the lowest rate, 0.13. The increasing rate of procedures trend could be observed in the Southeast, South, and Mid-West regions, while the rate was stable in the North and Northeast regions. The regions with lower rotator cuff repair rates, North and Northeast, have the lowest rates of accredited services and associated members of the Brazilian Society of Shoulder and Elbow Surgery.
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